 Table of 
Device fabrication and characterization
The structure of the solar cells was Glass/ITO/PEDOT:PSS/Active Layer/Ca/Al. As a buffer layer, the conductive polymer, PEDOT:PSS (Baytron P VP Al 4083), was spin-coated onto ITO-coated glass substrates, followed by annealing at 160 °C for 30 minutes to remove water. The thickness of the PEDOT:PSS layer was about 40 nm, as determined by a Dektak 150 surface profilometer. The active layer consisting of polymers and PC 61 BM was spin-coated from o-dichlorobenzene (oDCB) solution (with DIO additive) onto the PEDOT:PSS layer. The spin-coating was done in a glove box and the material was directly transferred to a vapor deposition system mounted inside of the glove box. Ca (10 nm) and Al (100 nm) were used as top electrodes and 
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Theoretical Calculations
The density functional theory (DFT) calculations were performed by using Gaussian 09 with hybrid B3LYP correlation functional 4 and a split valence 6-31G* basis set. 5 Oligomers containing three repeat units were taken as a model for calculations and methyl or ethyl was used instead of long side chains. The optimized molecular geometries of the models and their calculated LUMO and HOMO frontier orbitals are depicted in Figure S1 and side views of the optimized molecular geometries are shown in Figure S2 . 
Synthetic Procedures
All reagents and starting materials were purchased from commercial sources and used without further purification, unless otherwise noted. 1,4-Dibromo-2,3- 
Synthesis of the fluorinated monomer 5
Synthesis of 1,4-dibromo-2,3-difluoro-5,6-dinitrobenzene (2)
Fuming nitric acid (5 mL) was slowly added dropwise to trifluoromethanesulfonic acid (100 mL) in ice bath and stirred for 0.5 h. Then1,4-dibromo-2,3-difluorobenzene (1) (10.0g, 37.7 mmol) was added in portions over 30 minutes. After stirring at room temperature for two hours, the mixture was cooled down to 0 °C. Another 5 mL of fuming nitric acid was added slowly and then stirred overnight at 70 °C. After that the reaction mixture was poured into cold water. After filtration and recrystallization from ethanol, the desired product was obtained as a yellow solid (10.02g, 75.2%).
Synthesis of 5,8-dibromo-6,7-difluoro-2,3-bis(3-octyloxyphenyl)quinoxaline (3)
A mixture of 1,4-dibromo-2,3-difluoro-5,6-dinitrobenzene (4.0 g, 11.0 mmol), iron powder (7.40 g, 132.0 mmol), and acetic acid (150 ml) was stirred at 80 °C monitoring the progress of reaction by TLC. After about 4 h, the residual iron was removed by filtration and 1,2-bis(3-octyloxyphenyl)ethane-1,2-dione (5.18 g, 11.0 mmol) was added to the filtrate, followed by heating under reflux for 8 h. The mixture
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was then cooled to room temperature and was poured into water. The precipitate was collected by filtration and was successively washed with water, methanol and isopropanol gradually to afford compound 3 as a white solid (5.36 g, 66.2%). 
